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(Paper No. 1733.) 

“ The First Section of the Kandahax Railway.” 
By JAMES RICHARD  BELL, M. Inst. C.E. 

ON the  18th of September 1879, the Viceroy’s Council determined on 
the construction of a  fair-weather  line of railway  to  the Bolan 
pass. By the 21st, telegraphic  orders  reached  the officers selected 
for the  work,  and  by  the  end of the same month a staff of engineers 
had  arrived on the ground,  agents  had  started to  collect labour, 
tools and  plant were  being  purchased or made up  in Calcutta  and 
Bombay, and the  Indian  guaranteed  railway companies had  begun 
the  despatch of such permanent-way  materials as they could spare. 
Four  months  after  the issue of the first order, a railway 1334 miles 
long W- opened for military traffic. 

The  first scheme  for  such a  line was publicly mooted about  the 
time of the  Indian  mutinies  by Mr. W. P. Andrew, the  chairman 
of the Bind, Punjab,  and  Delhi  Railway  Company.  Four  years ago, 
under  instructions from Sir  Andrew Clarke,  R.E., Assoc. Inst. C.E., 
Mr. Furnivall, M. Inst. C.E., selected a route, and Colonel James 
Browne, R.E., Assoc. Inst. C.E., submitted  a complete project  for 
the  line  to  Government.  When  construction  began,  the  centre  line 
of the   f i s t  50 miles  had  already been marked out on  Colonel 
Browne’s  scheme, but  the  rest  remained  to be demarcated. 

One objection lay  in  the  want of success which  had at  that 
time  attended  the  attempts  to levee ” the Indus ; and in fact, 
Colonel Browne’s  estimates  were based  on the  almost  prohibitory 
assumption  that  fully  12  miles of  flood openings would  be required 
for  crossing the “ spills ” from the  river  in  the first 40 miles. 

From the  point  where  the  Indus emerges from the rocky gorges 
above Halabagh,  the  general direction of the  river forms an irregular 
line  drawn so as  to touch the ends of the  outlying spurs of the 
Suleiman  range,  but  without  any  very considerable curves  entering 
the  bays  by  which  the  hills recede from a  line  drawn across 
their forelands. 

The  largest  and most remarkable of the recessions of the moun- 
tains  is  that  which  extends between the  towns of Mithin  &te  and 
Sehwan on the Indus, forming an approximately  right-angled 
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triangle, of which  the  river is the hypotenuse,  while  the  mouths 
Qf the  Harnai, Bolan, and Mowla passes are  at  the  right angle. 
The base of this  triangle  is 250 miles long, and a perpendicular 
let  fall on it from the  right  angle measures some 140 miles to the 
river,  and  a  little less to  the  Indus  Valley  railway. It is,  roughly 
.speaking,  along this  perpendicular,  which  points  almost  due  north, 
that  the new  railway  runs. 

The  triangular plain in question  was  formed  by  the deposition 
,Of alluvium  brought down  from the mountains  by  streams,  which 
gradually lose their  water by  absorption  into the soil. The  general 
directions .of these  streams  being at  right angles to the  Indus, 
the plain  falls  towards that  river,  and  has a slope which  averages 
about l in 2,000. But  although  the slope falls  towards, it does 
not  extend  to  the  Indus, for that  river,  in cummon with  all  great 
alluvial  streams,  runs  along a ridge  which  itself rises year  by 
year,  when  the  annual  inundation deposits  fresh  layers of silt. 

An approximate  idea of the  country will  best be  formed by con- 
ceiving  a  triangular  plane  to be bent so as to form a hollow along 
a line  parallel  with  and some 30 or 40 miles  from the base. The 
upper  triangle  falls from the  hills  to  the hollow, and  the  trapezium 
which  represents the glacis of the  Indus  ridge rises  again  to the 
lip of the  river  channel.  The  apex is some 200 feet higher  than 
the middle of the base at  the  river,  and  the whole  triangIe, in- 
cluding  the depression, is so canted as to follow the fall of the 
river, and has its lowest  corner  next the sea. Obviously the main 
depression is a  drainage  channel,  and carries off flood and  rain- 
water,  though no stream runs through it. 

On examination  the glacis proves to be far  from a  true  plane; 
if it were so, the floods on rising would cover it by an uniformly 
thin silt-bearing  sheet of inundation  water,  whereas  there  are 
many  fortuitous  depressions on its surface, some of which  extend 
from  the  river  bank  to  the  drainage  channel,  while  others  are 
local  and isolated. These  depressions  arise  by  dint of the concen- 
tration of the inundation %ow along  certain  lines,  determined 
either artificially bylembankments, or by  such  natural excrescences 
from the  plain  as  sand  dunes, forests, &c. Such depressions are 
mostly  only  a  few  feet in depth. 

Under  these  circumstances,  whenever  the  lateral  movement of 
the main  channel of the  river  undermines  the  bank till its line 
intersects one of these depressions, the new bank  being  abnormally 
low, the  next flood  overflows at  this  particular  spot  to  a  greater 
depth  than  ordinary,  and forms what is known  in  India as a 

spill." A notable  example is one from the Indus called the 
T 2  
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Kussmere  spill,  which  invaded the trapezium  under  notice  about 
forty years ago, and  has continued to devastate  a  large  part of 
Sind down to 1879, when  for the first time  the  great Kussmcre 
" bnnd " withstood the  river  and excluded spill  water. 

Now that  the embankment is likely  to  stand,  this  part of the 
railway has been laid almost on the surface of the ground,  and is 
raised  only to  gain a  suitable  level  for  crossing the numerous 
irrigation channels and village bunds. The  spill  channels would 
else  have  required 12 lineal miles of bridges. As it is, in the 
first 40 miles the  rails cross more than one hundred  irrigation 
channels. Of these  all  but  four  or five are  small  enough t o  pass 
under  single  spans of teak beams. The  rest  have piled  piers 
dividing  the  openings  into  bays of 18 feet. 

I n  consequence of the spills, the  land  here is for the most part 
overgrown with heavy  jungle. 

Reverting  to  the  triangular  plain  which slopes  from the moun- 
tains  to  the  drainage  channel  at  the foot  of the  Indus glacis, it 
remains  to state  that  the ground is traversed  by  rivers,  which, 
after  issuing  from the mountains, assume a  general  direction  from 
north t o  south,  and  being  alluvial  have  the same tendency as  the 
Indus  to raise  themselves on ridges of silt. The principal  streams 
are  the  Narri  and  the  Lehri, between  which is a  parallelogram of 
desert  land  from 20 to 25 miles wide, along the centre of which 
the  line of railway passes. 

The project for the  waterways of the railway is somewhat  a 
mixed one, owing to  the  spill channels of the  Lehri  which cross 
the  line  and debouch into  the more westerly  river, the Narri. 
The main  programme is, t.hat  as  the  line  runs almost in the  centre 
of the  natural drainage depression, an artificial  channel  and ft 
protecting  embankment  are  being  made on both sides of the  rail- 
way, by which the overflow of water is diverted  parallel with the 
line.  The  upper  spill channels,  which are of considerable size, are 
to  be  bridged  and passed under  the  railway,  as  well  as connected 
with each  other  by the  longitudinal  diverting channels and em- 
bankments. By this method it is hoped that extreme  pressure on 
any one bridge  will  be relieved. IMoreover, as  little is known 
about the delivery  which the  spills effect, it has been  deemed 
advisable not  to raise the  line on an embankment, and  the sleepers 
are  laid on the surface of the plain, where, if  the floods ever do 
wash  out the road, less  labour will be required to make it good 
again. 

It had been intended  to make a bank a t  least 1 foot high across 
the desert, like  that across the  Indus glacis ; but  the  want of water 
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forbade any  earthwork,  and  to make a bed for the sleepers recourse 
was, therefore,  had to ploughing the ground. 

Though the rivers  sink  into  the desert, they  to some extent 
puddle the ground a t  a depth of from 10 to 15 feet, and hence a t  
that  depth a little  water can be got a t  most times of the  year  by 
sinking  in  the beds of the streams. The old caravan traffic neces- 
sarily followed these  lines.  The  Eastern, or  Lehri line, is known 
as  the old, or  upper road. The  Narri  line  is  the  route of General 
Phayre’s  new road, made lately for the  transport of troops. It 
was  General  Yhayre who designed the method of digging reser- 
voirs for the retention of  flood irrigation  water in  the  dry season, 
by  which in future it is hoped to procure  adequate supplies. The 
costly plan a t  present is to  carry  water  to  stations  and  to main- 
tenance-gangs by  train. 

It may  be briefly stated  that  the  railway for the first 40 miles 
is in  a thick  jungle, except near the towns of Shikarpur  and 
Jacobabad, and  has a slightly  falling mean gradient, crossing half 
a dozen large canals and  about one hundred  small  tributary 
channels. I n  this section  of 40 miles are several  wide casual 
depressions, none of which  are  bridged.  The  line for the  next 
94 miles is on a  dry,  barren, treeless, houseless plain,  rising  all  the 
way  with a gradient of 1 in 2,000, and crossing  two or three wide 
spreads in  its lpwer, and  many more or less defined spill channels 
in  its upper  lengths.  These  spill  channels  are filled a t  uncertain 
intervals, sometimes years  apart ; their course is uniformly  north- 
east  to  south-west,  but it is  not uncommon for water  to back up 
in  them  and flow for  a  time in  the reverse  direction,  when the 
eastern  river is in spill before the other. 

I n  what follows it is proposed to describe, firstly,  the permanent- 
way  materials  and the sources of their  supply,  and  then the 
general  arrangements for the construction of the line. 

The difficulty of transporting  materials  to  the  line  will be 
understood  when it is mentioned that  the section of the combined 
Indus Valley and  Sind railways,  which the new line joins, is 
isolated from the  Indian  railway system-at Sukkur  by  the  Indus 
ferry,  and a t  Eurrachee  by  the sea. It is hoped that  in a few 
months  active  measures  will  be  taken  for  bridging  the  Indus a t  
Sukkur,  and  that before many  years the  Indian  railway system 
will be  continuous,  except  for  break of gauge, from Calcutta  to 
Kandahar. 

From beyond the  Indus 78 miles of ironwork  and 40 miles of 
sleepers  were received and  ferried over, occupying three  and a half 
months in delivery. This included 8 miles of old 72-lbs.  pot- 
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road, carried  a  distance of about 700  miles ; 30 miles of old  East 
Indian 82-lbs. chair-road, with sleepers complete, carried an  average 
distance of about 1,200 miles ; and 40  miles of old 82-lbs. rails  and 
fastenings, without sleepers, carried  about 1,500 miles. 

The  ferry  at  Sukkur was worked with  two steam tugs  and 
eight barges  by the Sind-Punjab Company’s flotilla. 

By  the sea route  from Bombay, wid Eurrachee,  ironwork  for 
50 miles  and sleepers for 25  miles were received, of which 45 miles 
consisted of 84-lbs.  new  steel bull-headed rails. The  rails for the 
remaining 5 miles  were  about 70 lbs. weight,  and  appeared to  
have been worn out  and  discarded many years before. 

I n  addition  there  were 196 miles of flat-footed new  steel  rails 
already at   the point of junction,  left  there  when  Sir  Andrew 
Clarke’s first project  was postponed.  Sleepers for 12g miles were 
available  within 20 miles;  and  there were 15$ miles of new 
Sind,  Punjab  and  Delhi Co.’s pot-road, with 68-lbs. steel  rails, 
a t  Kotri,  about 200 miles distant.  Thus only 35 miles of rails, 
with sleepers  for  only 28 miles, were within reach by direct 
railway  communication  when  work began. Subsequently  a  length 
of 10 miles of old and damaged rails were  pulled up from tram- 
ways a t  Eurrachee ; so that  in all 173 miles of rails were received, 
pots  for 23& miles, and  timber sleepers for  67 or 68 miles ; leaving 
for the 165 miles of road which was ultimately  laid,  sleepers  to  be 
made for 75 miles. These  were  arranged for in  the various timber 
depdts at   the foot of the Himalayas  by Major J. B. Sparks, Assoc. 
Inst. C.E., of the  Indus Valley  railway.  Towards the  end  the 
platelaying overtook the sleeper  supply, and a few miles of English 
creosoted sleepers, on their  way  to  the  Punjab  Northern  railway, 
were used for finishing the work. 

There were in all three classes of permanent way,  viz., flat-footed, 
pot-sleepers, and double-headed chair roads. It should be  added 
that  there were two  distinct  types of  pot rails, and  no less than 
four  types of chair roads. The engineers had,  therefore, to  train 
the labourers to three  entirely  different classes of work, and the 
store officials had to select and discriminate the receipt  and 
despatch of no  fewer than seven types of permanent way;  while 
of these seven types, some had  two or more sub-types of chairs 
and fish-plates, for which the spikes and bolts  were not  inter- 
changeable. 

Under the circumstances there  was  the  greatest  risk of serious 
delay if non-interchangeable parts  got  sent out to  the working 
face of the line, and the following rules  were  therefore  laid domm 
from the beginning:  First,  The companies who  forwarded the 
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material were not t o  despatch a second type of permanent  way till 
the first  was completely  received either a t  Sukkur  or  Eurrachee. 
NO objection was  raised to one sort reaching Ruk from Kurra- 
chee simultaneously with  another  sort from Sukkur,  as  trains 
coming from  opposite directions could easily  be  discriminated. 

Secondly,  each train of rails was to be despatched with a  proper 
proportion of fastenings, &c. This  rule broke down utterly  owing 
to  the  fastenings  that were  available  coming from other depdts 
than  the rails. 

The  third  rule  was  that every  material train should arrive 
at Ruk marshalled in a  certain defined  sequence, viz. : rails, then 
chairs, next fastenings, and  lastly sleepers. In this way each 
item would  come  opposite its proper  stack  when the  train  arrived, 
and  would be reloaded for despatch to  the  lead”  in  the same 
order. Even  this  rule  was too much for the resources of the  Indus 
Valley railway’s newly-formed staff. The  trains  arrived,  in fact, 
higgledy-piggledy, and took six or  eight hours’ shunting on an 
average to  set  them  straight. In many cases rails  had  to be 
unloaded on the top of sleepers and sorted a t  great cost by hand. 
In short, the rules for keeping  the deliveries of different sorts 
of material  distinct were broken  through  by circumst,ances  beyond 
the control of the staff, and  these  failures  entailed  an immense 
amount of work and  anxiety  which  the observance  of the rules 
would have  obviated. 

The general  arrangement of the  sorting  yard, which  was in  a 
cramped  position, consisted of long  stacking  grounds  with  lines of 
railway on each side, one for unloading  incoming, the  other for 
loading  outgoing  trains. 

The flat-footed rail  was necessarily laid first, and  after  using 
the pot-road next,  the  remainder of the main line consisted wholly 
of chair  and sleeper work, so that beyond this point the labourers 
had only to repeat one uniform  system of operations. Thence- 
forward the only anxiety as to material, beyond the fear of ex- 
hausting  the  supply of sleepers and fastenings, consisted in  the 
distinct segregation of each type of material,  care  being  taken to 
use  first  that  type of which  the  greatest  length was  available. 
The  standing  rule for  distribution at  the  tip was that  the fastenings 
should  be  laid  out for 2 miles in  front of the rails;  the reason for 
this. being that  the accidental  miscarriage of a wagon  load  of, for 
instance, spikes, would stop  the whole  day’s work  unless a reserve 
of spikes was laid  out in advance,  whereas  one or  two  truck loads 
of rails  or sleepers left  behind would not  materially reduce the 
day’s  progress.  One lot of material, 30 miles of chair road,  came 
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to hand  with keys that had  all  to be reduced by  hand,  and  there 
were many  delays  due  to  like causes, 

The  rolling stock for carrying  the  material consisted of about 
two  hundred  and  twenty  iron  truck frames, which  happened 
to  be in  process of erection into covered wagons a t  Hurrachee 
when the  line was begun. The bare frames, without  either floors 
o r  sides, were  mounted on their wheels, and,  as  when finished, 
with  an upper body weighing 24 tons,  these vehicles  were calcu- 
lated  to  carry 10 tons net,  their safe load as frames merely was 
12fr tons. 

To  be able  to  traverse  sharp curves as  well as  for  passing il 
certain  turntable  at Kurrachee,  forming at   that  time almost the 
only access for wagons to  the beach, it was necessary that each 
rehicle should carry  rails up  to 30 feet in  length on its own 
frame, which  was but 21 feet 9 inches over the buffers. T o  this 
end  two  bolsters  were  fitted to each truck, those on one  vehicle 
being 15 inches high  and on the  next  only 5 inches. As 5 inches 
more than compensated the ‘L sag ” of the  rail ends, those on the 
lower  bolsters cleared the adjacent truck frames, and those on the 
higher bolsters  safely orerrode  without  touching  the  rails loaded 
on the  low bolsters. To secure the  rails  in place the traction  side 
chains removed  from the ends  were fixed to the sides of the trucks, 
and these  chains were tightened across the loaded rails  by a short 
rope  strop  twisted  tight Spanish-windlass fashion. I n  unloading 
such a train  the  high bolster wagons were  first  discharged, and 
then,  after  moving the  train a  wagon length,  the lower  loads were 
thrown down on the  top of the others, 80 that  the rails  did  not get 
interlaced. To prevent  injury  to axle-boxes by  rails when  being 
unloaded  falling on them, the bolsters  were so long  as to project 
1 foot beyond the axle-box faces. Timber sleepers were loaded on 
similar  trucks,  and  were  laid the cross way of the  truck  and 
secured by rope  lashings. A good deal of trouble  was experienced 
by sleepers working  out  endways on the road, and  in one  or two 
cases injury  to  water columns resulted. A very simple  remedy 
for this was designed in  the form of strong rope nets fixed t o  the 
side frames of the  trucks  and laced over the sleeper  stacks.  Unfor- 
tunately  there  was no time  to procure the  nets  till  long  after  the 
trucks were in use. It is impossible to load the  full  weight of 
sleepers  longitudinally on trucks of the  Indian  standard dimen- 
sions, and, moreover, in open trucks a loose sleeper  falling be- 
tween  the  trucks would  be  more  dangerous than one working  out 
sideways. 

Fastenings  were  carried in covered  goods vans for want of sided 
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trucks  at 6he  time. The  high covered vans  are  particularly objec- 
tionable, as the engineman  cannot see over  them  when  propelling 
the  train before him, as  he necessarily  does on returning from the 
.tip  to the  nearest  siding.  The locomotive  power  consisted ulti- 
mately of eight bogie engines, four  coupled with 16-inch cylinders 
of the  Indian  State  railway H class. For  the  last  stage,  which 
gradually  extended to  a run of 90 miles out  and back without any 
intermediate  watering  station,  additional tank wagons  were con- 
nected to  the engine  tenders. With careful driving  an  engine 
could take a  gross  load of 750 tons a  distance of 90 miles, returning 
with 250 tons dead  load of empty vehicles the same  distance, on 
8,000 gallons of water. Where breakdowns  involved some extra 
work, a new H engine in  good order has done a total double 
journey of 200 miles on 8,000 gallons. Each trip involved  four to 
five hours’ standing  in steam in addition to  the time  spent in  running 
at an average speed of 12. miles an hour. 

For  two  trains a day it was  found most advantageous to  pitch 
the stations 15 miles apart. I n  full  swing the men made a station 
length  in a week. The  stations consist of a &-mile  loop siding, 
and a short dead end for ‘‘ sick” vehicles. 

The original  project of the Government of India  appears  to  have 
been that one party should  make the  Eandahar  railway  as  far as 
Dadur, at  the foot of the Bolan  Pass, under the administrative 
care of the Engineer-in-Chief of the  Indus Valley  railway,  while 
a second party should  survey the pass in question, with a view to 
a narrom--gauge temporary  tramway  being  laid  mainly on the exist- 
ing  military road from  Dadur  to  Quetta. But before definite  orders 
had  been issued, it was seen t,hat  the second party  might advan- 
tageously be  employed in  the first  instance to set out  the  line 
across the desert from Jacobabad to Dadur, so as  to relieve the 
railway staff from all  but  the labours of preparing  the road-bed 
and of laying  the  line.  Subsequently it was  arranged that  the 
survey  party  under Colonel James G. Lindsay, R.E., should  not 
only  set  out  the  line,  but should  prepare the  earthwork  and  erect 
semi-permanent huts  at  the proposed stations, and  generally do 
all the work possible in advance of the plate-laying  party. 

It thus happened that two  distinct  parties  were at work,  each of 
which  attacked  the problem  of housing,  feeding, and  watering  the 
working  party  in crossing the  desert from its own point of view, 
the one in  virtue of its occupation of laying  rails  intent on doing 
and  supplying  everything  by  railway,  using  Sukkur,  Shikarpur, 
and Jacobabad as its bases, the other proposing to work solely 
with  the  natural resources of the country,  and  relying  wholly 
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upon  carts, camels, and  manual  labour to  bring  in supplies  partly 
from  Jacobabad, but mainly from the scattered  villages  and wells 
along  the  Narri  and  Lehri rivers. In  the end the resources of 
the  country  in  the  way of carts  and camels  proved inadequate to 
the execution of the  survey party’s  programme, and  the  plate- 
laying staff was  left to  carry  out  the first programme,  modified in  
many  points  by  what the surveyors  had  already done  or arranged 
for. 

For housing  primarily  the  earthwork men and  ultimately the 
platelayers, the surveyors  began  the erection of temporary  sheds of 
reed mats a t  every 6 miles. But  as  they could not  get  enough camels 
or  carts  to  carry  out  the mats,  only  two  such  camps  were con- 
structed.  The  plate-laying labourers took kindly  to  the mat-work 
sheds, and  as  the temper of the men was too  precarious to  warrant 
much  interference  with  their predilections, the sheds  were con- 
tinually  rebuilt  at every 3 miles, and  kept about one hundred men 
employed on their erection,  while the renewals of mats  and bamboos 
(about  a  wagon load in every  train) occupied carrying  capacity 
that could ill be spared. The  mats were each about 4 feet 6 inches 
square. A single  row of mats on edge formed the back wall of 
the shed, and  another  single row of mats  laid  flat formed the roof. 
The sheds  were built  with  their backs to  the  north,  and  though 
pervious to  wind  and rain, they  broke  the force of the  wind so as 
to make it safe for men provided with blankets  to sleep under 
them so long  as it did not  rain. 

The peculiarity of the  climate  in  winter is, that  the  days  are  as 
hot  as in  an  English summer,  while the  nights  are cold enough to 
produce  ice + inch  thick.  About  Christmas it is usual for a  few 
inches of rain to fall all over the  district.  Fortunately  this  did 
not  happen  when  the  railway was  under  construction,  or many 
deaths from pneumonia, the scourge of all such  countries, would 
hare resulted. 

The ciiscarded project of the plate-laying staff for  housing the 
men consisted of a train of twenty covered  goods  wagons, to each 
side of which  a  stout  sail-cloth  awning 30 feet wide  was  attached. 
When  furled the  awnings rested on the roofs of the wagons; and 
when  stretched  and  lashed t o  rails  laid  temporarily a t  either side, 
the whole  formed a  continuous tent 400 feet  long and 70 feet wide, 
including  the  central wagons,  which served as a  huge  ridge pole. 
Though  the  awnings were not  used, most of the wagons were, 
and formed the  travelling provision  shops, store sheds, hospital, 
and  treasury.  They remained on the leading  end of the  line,  and 
were pushed on by the engines of each  material  train  as  the work 
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progressed. This  standing  train of shops also contained  a  reserve 
supply of water  in  tanks  under lock and key. 

The  survey  party succeeded in  greatly  improving  the  water 
supply by digging a reservoir, with a  capacity of about 2,000,000 
gallons, a t  mile 44, the  farthest  point  at  which  existing  channels 
from the Begarri  and its effluent canals could deliver water. This 
reservoir  was filled soon after  the  rails were laid  up  to  it,  and  has 
been frequently refilled by  diverting  the  water from all  other 
canals. 

TWO descriptions of tahks were used for  carrying  the  water, 
viz., fifteen tanks on their own frames, carrying 2,000 gallons 
each, lent  by  the  Sind,  Punjab,  and  Delhi  railway company’s 
agent,  and  ordinary  cubical  400-gallons ship’s tanks procured  from 
Bombay. The  larger  tanks were gradually  withdrawn from the 
work of supplying  the men, and  attached  to  the engines as super- 
numerary  tenders  when  the  length of the  run increased. Forty 
of the 400-gallons tanks were a t  first mounted in covered  goods 
wagons, and these ultimately formed the reserves at  the working 
face and at  the first  station  in  the  rear of the plate-laying. The  rest 
of the 400-gallons travelling  tanks were fixed on truck frames, 
eight on a  frame. 

As already  mentioned, a reserve of 8,000 gallons of water  was 
kept  in  the  train of shop-wagons ; another  was  kept in the nearest 
siding,  and  the orders  were that only in  case of serious  accident 
to  the  water-train  being announced by  telegraph  was  the  first 
reserve to be used. I n  such case the bullocks were to be dispersed 
to  the villages, and  the  men  put on  half  rations, viz., 1 gallon 
each per day. Fortunately  the  water-train  never once failed to  
reach its destination. The  trains  latterly  carried  materials for 
14 mile of permanent  way complete on each trip, and, as  the  after- 
noon train  had  an  additional 100 tons of water  to  take  out 
miscellaneous stores,  were all despatched by  the morning  train, 
such  as the 34 tons of daily food, 5 tons of daily fuel, occasion- 
ally 20 tons of forage for cattle, 5 or 6 tons of building  materials 
for sheds, and  all  sorts of tools and stores. 

A great  amount of extra  work  in moving the  trains  was involved 
by  the  men  encamping in  sheds 3 miles apart,  as  the shop train 
had  twice  a  day  to be pushed up  to  the  tip  to unload the materials, 
and  twice  brought back to  the camp for the men’s  use. 

The officers  lived in  tents of their own, and,  as a  rule, moved 
camp  only  every 6 miles. Great  pains  were  taken  to  supply  fresh 
vegetables, to  prevent  the  outbreak of scurvy,  which is common 
in  this  part of the world. 

It seems improbable that such  a  favourable  opportunity for 
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quick  plate-laying  will soon recur in  India.  The  ground was an 
almost  absolutely  smooth  plain,  the  men  and  carts  were  kept 
together,  and close to their  work,  by  the  very conditions of :L 

desert, in which it was as dangerous to  stray as it was impossible 
t o  hide from the  supervising Europeans. There was a staff of 
officers who for years  had  carried on public  works in a  neighbour- 
ing district  with  the same  labourers ; while  the governor of the 
Presidency  placed  all  the resources of a  great province at  the dis- 
posal of a work  which  was  felt  to  have  a  material  bearing on 
military operations a t  Eandahar,  and even a t  Kabul. 

Lighter  permanent  way could  certainly be laid  faster, but 
scarcely, weight for weight,  as  fast,  owing  to  the  greater  distance 
over  which  operations  would  extend.  Probably 3 miles  a  day, 
with a 60-lbs.  flat-footed rail  in 30-feet lengths, is as much  progress 
as could  be hoped for with  the class of labourers  now  spoken of, 
and  this could  only be  done under  conditions  which  are  not  likely 
t o  recur. 

The  line  as  laid  and equipped cost, for 1333 miles of main  line, 
12 miles of branches, and  18 miles of sidings, in  all 163& miles of 
way,  as  nearly  as  may be three-quarters of a million (at present 
rates of exchange),  including all previous  surveys  and  contingent 
matters. As some work is  still  in progress the accounts are not 
yet closed, and  only  approximate figures can be given of the 
details,  as  under : 

Details. Total. 

€. €. 
- - 

Surveys,  previons . . . . . . . .  14,000 .. present . . . . . . . .  1,000 - 15,000 
L a n d .  . . . . . . . . . . . . . .  10,000 
Earthwork . . . . . . . . . .  . 25,000 
Permanent way material at Ruk . . . .  455,006 
Labour  and forward  carriage . . . . .  85,000 

Temporary  stations,  workshops, and  engine  sheds  with 

Rolling  stock-Engines . . . . . .  30,006 
Wagons . . . . . .  45,000 
Carriages . . . . . .  20,000 

. Fixed  plant . . . . .  5,000 

-- 540,000 

station fittings, including  points  and  crossings,  water- 15,000 
ing  arrangements,  furniture, &c. . . . . .  l 

- 100,000 
Supervision . . . . . . . . . . . . .  20,000 

m25,OOO -- 
Of this  sum Ei75,OOO represents  roughly  the cost of stock  and 
materials  delivered at Ruk, and 5150,000 the cost of labour. 

To finish the  line,  with  ballast  and masonry bridges, stations, 
houses,  workshops, locomotive and  carriage sheds, and staff quarters 
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complete, including  maintenance  and  supervision for five years, 
would cost 5250,000 more. 

In common with most Indian  State  railways  the  line will not 
be fenced. The  permanent  way  is  mostly much heavier  and  more 
costly than  the 60-lbs. flat-footed road at present  in vogue  for the 
State  railways. On this head the  material  alone  has cost ;E200,000 
more than new  would  have  done; but  the money having gone into 
the pockets of the companies whose dividend  is  guaranteed  by 
Government  can  scarcely be said to be lost, and will, in most 
instances, pay for  renewals that would  otherwise  be  practically 
made at  the expense of the  Government. 

On items  other  than  permanent-way materials, the  urgency 
with  which  the  line  has  been made  has cost, in  the  shape of 
increased  rates  and  temporary  bridges  and  buildings,  about 
535,000 ; but  against  this  may be placed a decided saving in  
future from the ease with  which  the more permanent  works can 
be  supplied  with  materials  and can be supervised. 

Perhaps the most  curious  result of pushing  a  line on with  the 
utmost  rapidity  when once determined on is  to  be found in  a 
comparison between the cost for  supervision of this  line  and  other 
lines of State  railways.  The  latter, as is  well known, are  only 
pushed on to  the  extent  to  which money  can be spared  from the 
annual  budget of the  Empire,  and  there  are  instances  in  which 
works  in  active  progress  have been stopped  for  months,  owing to 
the necessities of the financial  equilibrium.,  Up to  the  time of an 
engine  first  traversing the  entire  length of the  two sections of the 
Indus  Valley line,  respectively 275 and 225 miles  long, the cost 
of supervision  had  amounted  to  more  than 10 per  cent. of the 
gross expenditure  to  date.  When  the  Eandahar  line,  under  notice, 
was  first  available  for traffic, it had  only cost for  supervision 
2 66 per  cent. of the  actual  total, or 3 - 64 per  cent. on the  outlay 
as it would  have stood had  the cheapest possible permanent  way 
been adopted. 

The conclusion can hardly  be  doubted,  that  where  either  the 
necessities of the  State or the value of the  traffic makes it worth 
while  to  construct  a  line, it will be advantageous  in a money point 
of view  to  push on the work  as  fast as funds  can be raised for it. 

That  this can more readily  be done in the form of distinct 
capitals devoted absolutely  to  the use of individual  undertakings 
is probable ; nay, it is even possible that money for the construc- 
tion of a  railway, secured by  a  lien on the  property  to be created, 
could be raised with even greater ease than  the  Indian  Government 
now finds in borrowing for general purposes. 
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